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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a camera constituted so that dust sticking to 
the surface of an imaging device can be removed with a simple structure. 
SOLUTION: As for the camera provided with the imaging device such as a CCD 15, etc., 
for photoelectrically converting the optical image of an object formed by an image 
forming lens 2, the camera is also provided with a dust removing mechanism (an air 
flow path such as a flow-in hole 151c, etc., an air-flow generating source or the 
connecting member) which is arranged on the surface of the CCD 15 or between the 
image forming lens 2 and the CCD 15 and prepared for the purpose of spraying the air- 
flow on the CCD 15 or the surfaces of the prescribed optical elements (protective glass 
152, optical filters 152, 154 and 155, etc.), for transmitting the image forming light of 
the image forming lens 2 from the transmission extent of the image forming light of the 
prescribed optical elements so as to remove the dust. 
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(57) [KM] 

[DUB] M*^fcT*tta^»*lfil=f**bfc*«: 

4ftSr3tWe8l-*-S C C D l 5 VoaMftSR-^Sr^i-S * * 
7T?*otv CCD 1 5<75«ffiXI4, M^2tC 

cd i 5 1 <Dm\zm&£ft*<o&{&u>'X2<Dmm.ym 
-<>v$ 152,154,15 5m<oi&&ybifc<nigm$m 

-tcoCCD 1 5Xli±IE^^W*Mt^JftSr 
lfc#ftttT*Sr.M*+-5.fc«)0*»*BWI(«tA?L 1- 5 
1 c«0«%B& *Hit38^SiXtt:-t«)SBttas*f) - *X 
»c *i" 5 J: 5 4 * > 9 «r * . 




>150 



(2) 



2002-229110 



[lf**Bi] S?*o*fl^t5uyXt 1 S 
3t#^©^ift*i»<b»iaifiH*» 6 , ".hSBlWfc JJTF-X 

s&Bfc^ai* e t zmmtirz, d * 7„ 

fc&flr«EA P i ftttifttti P & Sr^T U JbfBSlflcgfEA P 
SH^ ©*ffi*)5-V^H:±IE*^*iF-«3*ffiKJ»< ftftSIBg 
IMSfci:— f*»E. ±E*BI=ft*Ufc«IS:±Cfti(Wfca 

Srjlii"5rtg^fig$nfe»fEAii!8i:, 

-hlEMAJL^b^T— &&AU _h|B#ai?L*^K^T 
[000 1] 
[0 0 0 21 

• [«*©«»] *y ^iEgffl$^5«Mft*^H 

^ e 5/ ^-fiJtfctS&D A * 4 ©aMftfcitvc # 
bix5*n</JsMT?l 0 o^wm*MzL&M&m^-tf®im 

& *i 5 «t 5 k 4 5 1 m m f y f- mfr < ft 9 , <z> 
*=> y)^^^-o?j6^3ii^-(E^?)iiA / -eHf[ 



* 7i5:^m uvXSr^y 7*^?>Si9 fl>Uft5fcft 

nr-*T?^©iWft*^-«aDtEf+#L-CV^5^S:8fc#»> 
oTV>_fc 0 £7t, ^^'&fC{4f!lx.li4fW I P9 - 904 7 
3^WE«^S*lfc.«lb*&, EE{E«U x7-t7 

[0003] 

fc*>7©i^, ^yy-^TOtOSr^BHrS'SSr^ 

a»Eft»U-CL4 5. — y^T?*<iMft 
*^-SrSBa-t--5^F^*SE(Dm j ?-v'^ y ^cofOffllwfc** 

[0004] m—<D^m-Qii. m*ifcotzib\zn&mu 

^X&* * 7W»e>»9 *f- Lfc !? , #$cft^— K(E u 
T * » £> ftfe*?- $r B3 £ it 5 ft <!f W«*tftSI^ Sri--5i& 

' h=s*v9 Lt-t©'>t y ^ ^?BESi- 5 E <t 
[ 0 0 0 5 ] £fc, ±3*CO!|#M5p9 - 9 0 4 7 3 -§-<£$g 
-OV^Tfsrt>#lg$tbTV>ft^ofc„ $ P>tr^^#{E5S 

t lt©*> 7<o&mwz{iiiibfa<offi.mx'£.vitm)&<n 

^*4r^Tft ^ E i: fitetai-?S)5 0 ±ot, ^tcM 

[0 0 0 6] ^E T**?gBJw g fiSf¥ft«5S}rT» 
ffem^<D*ElE#^ bfc^S:6fe*-e^ 5 i 7 ft* ?»^-«r 
««i-5Ettc:fos 0 

[0 0 0 7] 

«KK»ttt)»*o *> 5»fi^C6SIt^i«5r 
[0 0 0 8] *Sl83T?tt*03J:5ft^«S:l»CS o Mx. 
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mm-rzo *vx±.ffi£&&mm\-±. z\a>#*?\cntt 

bftfc&#^AP<fc&#gfEfflPi:SrWU r ro-gMfcafc A 
P^fe*^ °7tf?4 rtK^ALfc^fc&ilBBBiS^* 

Tfi^U wCO^y 7^ffl5^t>±IS^i«APSrill<7tM 
#t— ttK:, JbS5^ffiir#*bfc^Sr±fE^»Etap*» 

[O0 0 9] Sf;l2€lil:in«, «flH03t*B : 

— SrSSA'SItBitCjfEATLix IOiAa:5^lALfci7 
-^±IE3t^*^W*ffi=Sriiili«rigj::^$ixfc«EAii 

rti»t-C^T-S:asffiBriB4#ia?Lt, JbSEgfEAilgSl;i.fc 

ffii-5#ffl»*£«r«*.T:J8»), JiJESEA7L*»e>3ir— 
^^AU-^^mTL^^^T— SrfttaUT-tlE***^ 

[0010] 

*jfe^«i<o*^ 7<o^&u&mffimx'7FVx^z B z.<d 

* * v (OT&SXZ. w vXg&iScD— gg v y^ju * 9 7- 
J*xh<o. tm^wm&K^b uoi/^i 
rti?:S)ffi-e#5*^7#f^ 1 0 t*»e>«j*s*tr-v^ 

o !»/< a ^ y h mnik&wm&PEm -c— iw&te«d* 

uvXB*S:3fett#ftfc W»«rf-* £ t T-giBtefi 

[00 11] £ ^ izm^ \,it,^m^w-wms-\M. 

^-v?7- (6tT r $ 7-j b&m 1 li:ioTl 



^KKItSJxT* y — vi 2{r^T#-5J: 5 t=.BE 
B3*fO>3. tLtt©36*«|4, ft**9l&r<< 1 0 
wHUgBlcHK^bftit^^yXAi 3§r^-bT, 7r 

[0012] — ^ s i/yX2 ro)fett*[Rl T-_S 7 r 1 
l©i*CfccT, C^fe-hiE*^ y— VI 2<»1fetim 

ftSCCDasy M 5 0CDi|^DB^B^nTV>5 o d 
<£>BBSl::SS!f*k;ix;/tCCD 1 5 fin tiSrffl^lHlRSr* 

1 5 

*^7*#1 0 1 cDrt!^c^<D3^lH5#B*$*VTV'> 
S„ CCD1 5»i«S©i[ItllrwCCDl 

[0 0 13] &h\ZZ\<DMX^ 7k¥-Jjfo<Dft^u—s< 
V 1 5 4 fotW&iJV Vm<n%fr7 1 5 5*5 

[00141 r. CD J; pCCCDl 5 l 

5 1 1 yt^m+xhz ±m<o^y j >\<zmz ioti 

^tf s «A'f-3;i£<D;5:V''J: 5 i-^^§tLTl^„ fc^L 

rro**-ett«!gcOT^-y s'^^tti 6 i cottrfficogflp^ 

co^DiflA&fHifc&tJfco-tV^. ^oT, sj?-^ 1 
0©rt^fc:«iSfeLfc^3t^7^./u^R 1 5 

»$lx-CiiH&<D— t L-ciSlt^axsrirtTiSo 
[0015] ^i-e*^JS^T*l±^W,t 5 K^rO.C c 
D=-=s/ b 1 5 0<DgUfirSrX*b-C^#^LTl>^* 
"C^ -5 J; 5 (ifl¥^HJS LTV •'S,, -f/it?*,, g^uyX 

(ccd) i 5 sr#i-5 m+wtewmtip o:«A^ 7 * 

*10 1^*3^T, 8«.l/^2iCCDl 5<t<£>Wfc 
ff5t«o^#^SrEKU f;©MvyX2^?,roM 
3t^SrSii$-ti:CCD 1 5 fci»< W#)fel»^C 
CD 1 5 ^Alti-5r tSrBtihUTV^, -t LT, _hfH 
*W»fcJ:DCCDl 5SrflHi-*-«i*k:, ±fS3fc# 

So 

[0016] jfc*5, *HJife^ffit*5V>T»4, 
t 9 C CD 1 5 60*^ES:«$tb, K3fe**-7-w'aEffitc 
ft*bfc®^SrSfe*-r5 J; ? LTV^tfS, CCD1 5 
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[0 0 17] Sf 

[0 0 1 8] ±i6©4fe»*MI«teov^TH2J8J: 
tfH3fca£-5#|*L<IMH-5. H2I±, w©fgl#life 
?^jS<7>*^ 1 0 1 ©S$Si:-?-<o*«r^$^ 

9, H3tt, :©*>7*»10 1HP l 3»$jx5«fti 

[00191 BWrt-**n < , 0 1 -?ffi.m i,*L&&m<r>m 
#y ^tf^-r i o<r>wmw$i o 2<o^gB*=>fcrt 

Ai--5^>t'BflP^^$ti.fcaEA7Ll 02at, ^dr 
-j5S3fc^*-?- (ff&tf, ^Stf^* 1 5 -ZSLmt^-y 4 
^1 5 3-1 5 4,1 5 5*) rc>*SSraigWtl^^ 
£*Wt:$IEAiS!&l 0 3(^^— :/ 1 0 3 a)t^ *:<n3> /■ 

1 5 1 <0—«mvz9Ham^tVitSklS.7Ll 5 1 aj3j:ae, 
15 1c fc&£©«flBS»©tfffifc*rL-CV*« 0 

[00201 — jj, *:<»i>* 7ftUfrt>fi\-u\zmnx=- 

ffiTLl 5 1 d ±IE«tAa*1.0 3 .SrSS b-C_hSS3t 
**^«>Stffi (fiLrwS^ll, *f7^;^Rl 5 5 

1 a {CttfaL/t^—^SW 1 5 1 WtffeSSSBtcBHPTI^Kb 
fcKMHLl 5lbi, i«J#*?Li 5 1 b Six 
r#fcJ^Sr^tP^T-5r#ai-r^^<73#aiil^l 0 4 
(f 3 -yi04b)t 1 CCx7-(lpt,tISaK 

[002 1] ffc, Z.<DffimiL 10 2b Kfi&f+gBi L 
troi^-^i o 2 d*s»j*sn, «WB»c4t*^*s»fi!SS 

4oTV>5„ PH^KLT, ttr3*rogftA?L 1 0 2 alrfcJS 

ft«fc b-c»it*s?i o 2-c^»j«sn-cs3i?. mii: 

»*2>#»j« , SftfcilN5£A2.q i i^Lt^yyi! 
SM«^r**J:5»=#j«Si>"CV^* 0 tot, 9 
W^tt?>tvfcJt<^7 p 2 OiSSiS-frii:, JbfS»fEA?L 
1 5 1 c^fexr-^iAU ±!S#ffi?Ll 5 1 d^fe 



Tfc^-f/l^R 15 5) «*ffi}Cf+«rUTV>5ffi^Sr9*: 

[0 0 2 21 it<lt JKV^2 0 (ri t)^-T -755 C<73 
* * 9fi\-m*f&-tftmUtt 1 0 2 fcKIt fcftfcfltML 1 
0 2a ^^W.iyiL^-, ^ZL—y 103 a.SriloT, BS^v 
TL1 5 1 a^fe)»(tA7Ll 5 1 c(i^ K$2xT s 3fc^:7 

*> 4 R 1 5 5*ffi©»ttBlO»*»iX, ^©«v 

sfEtiSU^^HT^mfLl 5 1 d\z#4 KSft5„ -t - L 
t\ SM5JL1 5 1 bSrii*)^*— 7*1 0 4 b SriioT, 
»ftffi?Ll 0 2 ba»&#*7*»K:#*i5Fft, ttttSittfc. 
*y7'2 0i:i§ix5o 

[0 0 2 3] &1tZL<DMX'ftMK, ifciJTLl 0 2 bcDffi 
Pi£^{C^*ffl<737^/^ 2 0 StfStt&Sav SM&iffi 
tf^StliiStlfc^rro^^y^ 2 0 3tif$nx 
5t«5^tv5 J: 5l-«J5g$^TV^5. 2KV^2 0ro#* 
t^H-2 0 1 t**^— 1 0 2C^^1 0 2c triac&trr 

g&Mtl 0 2»rSt#ttPi|g-eS)5 0 

[00 241 ±5£© J: 5 fc, ^y7*2 0 5rf^t!)$-arT^ 
«rBfcS<*-frfc«, 0 1 . i^M2 0 2 

•Jfl-U ^^102c v * 5? 1 0 2 d fc«EA?L 10 2 
a, SfcfcBfLl 0 2 b SrgC^m^W&^SriaCi&trr <t 
7^-as^f><D^0DJiAS:K<*r ir^-et-So 

[0025] ft*5, r ©ST l HJfe^ffiT'ii^:© ± o <n$£ 

mmmtf-Bim-eibZo ma?li o 2 afnirt. 

JEfcifc 5 lo©7-<^Sr#S:UTt iv\ ;c±3t 
■T^li, jH>'7 p 2 0rtfc5V>r±#5C^*2 O 1 

»*#pr«'<fc*5. *^7rt©^»'Krofit 

HJ4*50f3t«)«;<t:Sr-f *>'YbUT3fe*7^^R 1 5 
5 cr>*ffi{:«« bfc»m^Sr«f flrraxtf , J: 5 ^©B^* 

[oo2 6i zb^\±%fr<r>ffi&$m*&mfc'L-xj3* 

[0027] tK>'7'20 WKBBtfrjfett^m, 0 2 

»«M2 0 1 <D&.%%/<— 10 2 i'o^C^ffi 
T**5o ^©^StJSV^tt, «L0fttt^^5j?^7'2 0 
<oK^a^FH^)^?>5t*) AtvfeiXx #5C^A2 0 l ^ 



(5) 



#18 2002-2291 10 



&t>ai^oogfEttl?Ll 0 2 b^fe^ftKUMHSna. * 
[0 0 2 8] »LEO*jtt#«5«\ sK^T" 2 0 0>Rft&Jl 

2 o 2^W/<-i o 2i:o4< , *S7?fc5 0 :oi 
^i«a?li o 2 aj^&**a**5»snsa«, 

9rtfc»5a*4v^J: 5te«7sai o 2 a <^ 
[0029] 4*5, ii*fi^i^rt$^ 

£i\ Jfe^liC C D 1 5 Srft»t5*©» 

*^7^.i 5 2^P>5>4< ifci^snntf J;< , 

-7 4^.2 15 3-15 5Uft-X?h&m\Zffc^tt<Di&<D 

[0 0 3 0] ceo j: o^mimmmm<o~ m^tt* 
^izm^xn, mm.-r^pjf&^mmm^s ccd^ 

y hi 5 0O*^*^*^«ffi^^SI«te»J«L, 

^^-<Sr, 7*frl o l^^^i^crgg 

[oo3i] (m2mmmm) ^mm<om2mm 

««teov^TH4*3J:WBI5Sr#Bai.ft*5e>RWi-*o' 
rtSSn^CCD.^^h (»«*^«B) 1 5 0 fc , r 

f±, W»Ufc*l*lfi»ffl<0*^(-2 0)(0#ft4kA2 
fi. ^/^l 0 20»P(:S»iffl©7>f 2 0 3# 

[0 0 3 2] CCD^j/H^OttSflfttO 

mmvxz<o tiy-f 3 o iwm £ t^s £ ? $ nr 

«5J:5 4*JtSr*UTV^*. C07K>-:/3 0OflfLA?L3 
0 1 ftCCD^y h 1 5 OOR^JLl 5 1a ^bffi* 

bT$K^-7i o 3 a TWtSitTii«M-*-StAa 



0 3S:MLTt^ 0 . ifitA?L3 0 

fc/hSIW^tt^*ffl^7-f 3 0 2#lSH*&*k K 
^t^^SEAilKl 0 3^lAb#V>±5l£#oTVN 

So- 

[00 3 3] ±IE/h^llBfcBt»-t-5SWH:, fc:°^h^3 

0 5rts»»«rtrc;i(^ o 

3«— 5fc*>!J ^^3 0 6 tiotfeO, 
^SiiStt, #A3 0 3*5J;U<#B 3 0 4^±ot^n 

«Hfcr±y/u»#tt^<*3 o 7^se y >-^3 0 S\Z& 

[0 0 3 4] El 5 \ztf>>y3 o icftSr.JBBWrr 

5*<DJE»««Sr*U, *flcflaK±Jfi©3iK^3 Oeofb 

5&^Ffj£*>re»ag i^m^) <D£)**j>>mn&ftvx 

*-fr5t^"efc* 0 i¥b< tt, ^7-11^05^- 
/at«Hoffill*-etbd^tL5i*, rcos i i gd®Sj 
#"e**Sixfc«B»w<— i l O^gHttEIBtSJ: 
pCM^tlTV^o K»^<— 1 1 Oco^feffi^ 

111 <D*?-Y Ilia id^otV^^ ^<DJJJ± 

1 i i fiS ft id iHltei- a o 

[0 0 3 5] h^3 0 5^bIWcn y KSB 

<z>$te4(Bra\ 3 0 7SV***"ei3 

-CflV>Tl>5<£>*T?, Z<DltJ± 1 1 i ^H^-es^pff^iBi 

>-^3 0 6 ft<D?Em±i<' V ^3 0 6H#A3 0 3 £r 

So 

[0 0 3 6] o<5^T. ^7-11 tim*¥<D—j&#m<D 

fern* h 7t<D$Lm^mm s ti 5 «^ 1 & <om^ t 

4 0, ^Al 1 1 ttB#W*tfiK|g«H-5o tf^ 
h^3 0 5 05fefflj:^3 0 7fc«fc ^9;&i^ffifc:#UttW■ 
bJh/rl^S<D^e0te«^£M3a t:°^h^3 0 5 
* $ 7£©ffi1tteJ!a-l*KH:#A3 0 3ttBBCe>ti, 
71 0 3 a frbMmil 0 2 b^T^^f4^>'7 , 3 0 
{MK^ttfrr £ C t tt4V\ IrJ C< , h V 3 0 5 fi^jt 
^ffiftMSft, #B3 0 4|j:i^ ,f^3 0^ 
S«^->y >-^3 0 6rt.fc:A?>&tf <£ 5l?4ot^5 0 
[0 0 3 7] r<Dj: 5^, *2«K?Bl»^*^9J2:a3V^ 
Ttt, -t^^7^7*#: i 0 1 rt^±3fi(7>jD#3 h 
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[0 0 3 8] jfffl-fS;^ 7 75**515 fco TV -5 IE 

!&®7$s&VMi;^?M?# < , K 5 7— 1 1 <D 

7-11 £±^T#±£-ti:5B#{;i;#>'7 ,, 3 OIW^ 

[0 0 3 9] fc*5, ±S6wKS2*lfc»«B:*©J:3fc* 

-UCfpl^SriWUTV^ ->ty^l6tf)» 
^3. u-i^Xi (7)7^-— ^ix^^coSEfb;^ uyXiwX 

[,o 0 4 0] ea±. mmmm^m^%m.m *w 

(1) *^©3ft^*3B<R-t-5*«>iWk3l6*5Ri:. 

[004 1] (2) ttW©3feaWfc*jftfci-«*«>« 

^ 7 oggB 5 *Stt»f t ±fB04KttttlOR t? 
£>*i, *^7^$B*»6>*^7rtgB»c:rpl»tT3iT'— SrglEA 
*TIBfc»A?L£. ±EffiA?La»&SfcAL;fc:*T— SrJhR 

*K *^7rtgB^P>*p<7^tBtr(RHtT^T— Sr#m"I 

»ft A7LK ^ T - Sr^A-T 5 & , :W^7i US 'JttTjsg 
5 # ^ t;«) #ft / X/uSr » '5 #»t 5 J* /X/u©# 



[0 0 4 2] (3) *^*©3fe^fctt4fc-f 

^ABTf|7tjK>'7'«l#lt, .hie* t< 7 5 H-mUtf 

±IS^gBWc|S'lt btt, ^7p«7rtSl5^b*>7^ 
«Btl6HtX^r-Sr#HJ^riB*#aTLt, -hf2<r- 7g|5 

Af L> ±fZtf^7Mmzi. 9±i57--^gl3Wrt{rilA 
$ixfc^T-7j5JiSE^T-iigSSriit) -hfE#f±l?LJ: 9 # 
* 7^-ffl5(w#m$^-5 r ir^i t) , ±fE7— 7.gWftw 

So 

(4) ilE^T^fitfi, ±E*^?o#^y^y# 
— 7— coiiifK v-^7^<7?ibf^, t>L<i±X— Afb 
ftMcJ: *)mmtSfrZ>~k*W®b-rz> (3) t'fEgcO* 

[0 0 4 3] W*«i~3K:BBU-c«)|»^» 

(a) ±lB(OM#£:aftA$i*\ fcS Vte#Ma;-t-S«Mg 
*7Sr»#re#3„ 

(b) _hlEc73^;fls:SrSfEA$-er-5««ttffi«&^^Sr^ 
Bf£AP75^aEA$-er5r i: Sr#m i"5 , if*^2»cfE 
«ro#p<7 5:il#T-#5o 

(c) iBiMWttt^^fl:*!!;, ^7t^*T-*®ro 

(d) ±IE^ft:»fESr? 7— fcSVfiv'-y s/* 
[0 0 4 4] (e) Jria«M*c*l4*>«9rttefa!»te>iX 

(f) -hfE-»#:gfEtiJPfe-5V^I4^afEAP(rtt^* 

(g) -hlE7^/K5'|±^-5ItB-efc-5ii:S:#mti- 
5 (f) fclB«Jro#y7«:«{ftT?#-5. 

(h) JilEirlA7LS.tJ ? /Xtt#[ii?L(c:lS:(t5 5 n, _h|2 
<75ffi^=Sr|^*i- 5 ^c73 7 -f /w^ 4=fWl-r -5 r Sr4#i!c t 
t5> if*5 3ic:|E«JcD*^ 7 4Ji^T*#5o 

[0 0 4 5] (Q) ±.'fctf^-7®mti>h<nx.T — *m 
fflbT^Srl^*i-S^(73«;9ftiaKf±, *7<77K7^(^ 

3sa5«-) n-n t*t> &n \z =. r - % ai- i ^> <t>»s ajl 
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s. 

[004 6] 

[Hi] *»Ww»l3SEi(0K*k«fc5*^9«>K«» 
B. 

[0 3] r«*>9fcrtj|!**t«IMft3(t7-»ro«3ei 
[04] *«W<o»2ias»«ro*p«9tertjK*ns 



[ia 5] 3S2nnmm\zmt>zrt^7km9mm<D- 
l -uvx ; 10-^7 

X, 15-CCD (Slfe*^ : JtS^lfe^) , 16- 

7*-*/uyi/-yi/ty^, 2 0-3t?y7" (#JS 
SD . 3 0-^7' (rt/KSD > loi-*^?** 

0 2a ■■•jKEATLn 1 0 2 b — gttWTL 102c, 10 
2d-(t*i?. 1 0 3 HjfEAiigS* 103a, 104b 

•••^-y. i o 4-wmmt&, 1 1 o -Mbw<-» 

1 1 0 a — df-f , 111— 15 0-CCDa=y 

h ommkhno . 1 5 o b-- : #M?L 1 5 0 d— # 

Uja, 1 5 1 -*^(4r— ^SWt), ■ 15 1a 
7L 1 5 1 b •••#^?L, 15 1 c-fcfcAJU 15 1 
d-#ttJ?L 1 5 2-- «r®#9X, 1 5 3--3it#7^/U 
*H (tK¥-^[*]d— /^7^;^) „ 15 4-)tf7-( 
A-*V (»ai*|«in— /<^^>fyu^.) , 15 5-3t*7 
W/w^R (MlAyt-7^/^) „ 16 1— i'-fy* 
^tR, 2 0 1-tMI, 2 0 2-«4*> 2 0 

3, 302-7-f/^ (m%&m) . 3 0 1-iBAa, 

3 0 3-#A, 3 04-#B, 3 0 5 -tT^h 

>\ 3 0 6-v'!)y^ 3 0 7-/^, 308 
-E JJ J"*'. 




1 

(8) 



t&M 2002-2291 10 



[03] im4] 




102 



